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FOREWORD

THIS ATLAS, ONE IN A SERIES OF 43 REGIONAL SURFACE CURRENT A

IS PRODUCED TO FULFILL A NEED OF NAVY PLANNING STAFFS AND THE SCIENTIF
INDUSTRIAL COMMUNITIES FOR THE LATEST AVAILABLE OCEAN SURFACE CURRENT
THESE ATLASES ADD TO THE WEALTH OF NAUTICAL INFORMATION UPON WHICH OPE
TIONAL PLANNING, NAVIGATIONAL SAFETY, AND SHIPPING ECONOMY DEPEND. RA
PRODUCTION AND WIDE DISSEMINATION OF THIS ATLAS ARE MADE POSSIBLE BY T:
LATEST COMPUTER TECHNIQUES.

THE CONSTANT IMPROVEMENT IN THE QUALITY OF SURFACE CURRENT D
RECEIVED OVER THE YEARS IS MADE POSSIBLE LARGELY BY THE MORE THOROUGH
OF VOLUNTARY OBSERVERS IN RECENT YEARS. THE DEFENSE MAPPING AGENCY, Tj
OCEANOGRAPHIC OFFICE, AND THE USER OF THE ATLASES RELY ON THE PERSONAL
SERVATIONS OF THE MAN WHO hAS "BEEN THERE." MARINERS, IN REPORTING TH
OBSERVATIONS, RENDER A SERVICE NOT ONLY TO THEMSELVES BUT ALSO TO ALL
GO DOWN TO THE SEA IN SHIPS." WITH THE ADVENT OF NUCLEAR POWER, ELECT:
NAVIGATION AIDS, AND 300,000-TON SHIPS, UP-TO-DATE, RAPIDLY DISSEMINAT
ENVIRONMENTAL AND NAVIGATIONAL INFORMATION HAS BECOME INCREASINGLY IMP

JOHN R. licDOIRELL

Captain, U.S. Navy
Coiander

'I



FOREWORD
IE IN A SERIES OF 43 REGIONAL SURFACE CURRENT ATLASES,
NEED OF NAVY PLANNING STAFFS AND THE SCIENTIFIC AND

'OR THE LATEST AVAILABLE OCEAN SURFACE CURRENT DATA.
; WEALTH OF NAUTICAL INFORMATION UPON WHICH OPERA-
IONAL SAFETY, AND SHIPPING ECONOMY DEPEND. RAPID
;EMINATION OF THIS ATLAS ARE MADE POSSIBLE BY THE
JES.

IMPROVEMENT IN THE QUALITY OF SURFACE CURRENT DATA
IS MADE POSSIBLE LARGELY BY THE MORE THOROUGH REPORTS
IN RECENT YEARS. THE DEFENSE MAPPING AGENCY, THE
4D THE USER OF THE ATLASES RELY ON THE PERSONAL OB-
1O hAS "BEEN THERE." MARINERS, IN REPORTING THEIR
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SURFACE CURRENT ATLASES
THIS SERIES OF COMPUTERIZED ATLASES REPLACES THE (ILI) HYDROGRA'PHI: 'OFFILF

ATLASES OF SURFACE CURRENTS (HOP 566, 568, 569, 570) WHICH WERE MANUAL.."
COMPILED FROM DATA OBTAINED DURING THE PERIOD 1903 - 1934. THESE NEW A',A:SES ES'~
CONF(R'1 TO THE STANDARD NAVY OCEAN AREA AND REGION INDEX LIMITS SHOWN BELOW: A K~~
e.g., NOO SP 1402-NP 10 COVERS NORTH PACIFIC REGION 10 EAST OF THE PHil>IPPINFS.N

RECENT IMPROVEMENTS IN THE DATA FILE ASSURE THE INCLUSION OF THE LATEST,
HIGH QUALITY SURFACE CURRENT DATA AVAILABLE. THE FILE NOW CONTAINS MORE
THAN 4,200,000 OBSERVATIONS AND A GENERAL UPDATE OF THE FILE WILL BE MA'DE
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tFACE CURRENT ATLASES
F Ic CF, X,"",, oojs NE LATA 4A',lFA;T , i-KEI Y EVERY 12 - 18 MONTHS.

SF5 THESE .JE'APPHICS MAY NOT 8E T;NLY REPRESENTATIVE OF THE ACTEA- FLO.; IN SLOE
W: AR \ AS THE NORTH SEA, PEKSilAN GILF. GULF OF THAILAND, AND YELL-oW SEA WHERE
tEES. (RETAESTNLYTDL FR C AREAS, OTHER SOURCES DESCRIBIN,

PREDICTABLE HOULY CHANGES ('F TIDAL CURRENTS SHOULD BE CONSULTED.
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Introduction It t%.re are " r mr" .hs.
5. ,e~tot resultants an I>,

The Surface Current Data File, frm which these atlases are dcrived, -sist. 1
,rimarliv

of over four million ship set and drift observations. These data were *ollected bs the

Netherlands, Japan. Britain, France. and the United States. The file is -pp~emented

by several thousand Geomagnetic Electrokinetograph (GEK) rbservat ions, most iv Japanes..

The file spans the period from the early 1850's to the present. The ,arliest observa-

tions were collected by the Netherlands and Creat Britain; those of the 1960's through

the present are primarily United States data.

General Quality .

The quality of this data file is considered high for this type of derived value. The \ / 67 1-/2
data have been carefully screened for duplication; observations taken under dverse
conditions (i.e. high winds and waves, tine between observations greater than 1: nours) W

have been eliminated when warranted. Consideration was given to the reliability

of the observer; doubtful shipboard computations of set and drift were edited; and ob-
servations with erroneous locations (mostly observations on land) have been eliminated., .

The accepted data are considered most useful when used collectively as in summaries $
where a number of observations show trends. S

General Observation Technique

The set (direction) and drift (speed) are computed by the navigator from the difference

between the dead reckoning (DR) position and the position determined by any type of
navigational fix. The drift can be determined along any straight line track and includes (1) Persistent Current - 60 percent or more ot J:,

all factors which cause changes in the DR position. When a fix is obtained, the current all observations fall within a 45* sector

set (direction) is FROM the DR position TO the fix; the drift (speed) is equal to the i the 8-point cospass.

distance in nautical miles between the DR and the fix, divided by the number of hours

since the last fix. For successive observations, the TO POSITION of one observation

becomes the FROM POSITION of the next observation.

Because the Influence of current may vary along a ship's track, the MEAN POSITION of
the track is assigned as the geographic location of the current observation. An example

of a current computation is shown in the figure below.

____- AR COURSE STEERED. 07,-'. SPEED, 12 KN

aW 44W AC COURSE MADE GOOD, 0112T. SPEED.45- 13 KNS.

- BC CURRENT SET. 13B°T; SPEED. I 8 KN N
D GEOGRAPHIC PLOT OF CURRENT OS "4'

42,12

42ML 042n06 N W

---FA- 
-1.11 -o4--- _ o

44
0

48, 44-36 44-24
.  

44012' 4
0
00 I

EXAMPLE OF A SURFACE CURRENT (SHIP S DRIFT) ORSERVATION

(4) Bizonal Flow - Practically all obs-

Data Presentation are concentrated in opposite pair%

sectors, and one pa-r contains at

The following legend shows two types of surface current presentations by 1' quadrangle, 80 percent as many observations as

type I with 12 or more observations and type 2 with fewer than 12 observations. Where pair. This generallv indicates v.i

there are 11 or fewer observations within a 1' quadrangle, the total number of observa- that occurs in zones of entrainmer

tions is shown within the 90* quadrant containing the observations, opposing currents (see examples A

quadrangles 1. 2, and 3).
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If there ire 12' or more observations in a I' quadrangle. the surface current is depicted
bv vector resultants as follows:

N

_67 1*/2 '

WFW IW

S SS

(1) Persistent Current 60h percent or solre of (2) Prevailing Current - 70 percent or more of (j) PriaTI Carrest with e~dary Directio0al 1observations fail within a 45* sector ail observations fail within two adjacent (a) Primary Current - 50 n pece t. mrt the 8--t .as.4 sectors, of all observations fall within three
adjacent 45* sectors.

I Secondary Direction - 20 perc ent or
more of all observations fall within. a
4-5 sector. and the two resultant vector
directions are separated by more than 90'
of arc:.

3% CALMS

4'' 4-22%

% II8
W E W-9% 1%-E

10% 13%

S S

(4) Biconal Flow- Practically all observations (5) Variable Current- The 45' sector witha re concentrated in opposite pairs of 45' most observations has less than 25 percent ofsectors, and one pair contains at least all observations, direction is indeterminate.80 percent as many observations as the opposite
pair. Thi s generally indicates variability
that occurs in zones of entrainment between
opposing currents (see examples A and 8,
quadrangles 1. 2, and 3).

A

2 /

LAN



a' ' I

. .. . . . . .. .0 -' . - ..-. . _ - - - - - -

. .. . .is'' 4 , , a . . .. . ..a. . . .a',

* '.. oo
2 

oo

,- ° o W 70 .o I *~ ,o '.4 o o + o o o , , + +

a o s++ ;< *O 0 o o! 0,00 o'oa = 1 0 0 a ~ p

12 I 5w.i .*-u 0 .5C 0o 5 0 gr5
00' n' aa JANUARY a oo ' *r *'..*'0 -



3 ,, 

.'!

-------- 17 3.

*~040

*00000 I *l ,A i

. . . .. . ... .. 5 ,, 
' 
. = ! I - i

0.0 . 0 I.. 5N....., .

.. .. ..... . + o* o.+ <_ o,. o+ o.+ N, , o '* . I, -r ' 
- -

* . a-... Sg.0"0 *0Z . . . . . mo .- a .,,I'

S o o 
a ' 

, 

, ~ 0 0~ oo7 

i o ' 
1 :f, I I-

.. . . ...... ~ 0o 0 oI... .S0- ol'. , * 0%.. .... 
" I € , , I 1 0

,*.*+ +, + ,., 'g, * 0 ,10 - . -- ,+FT. l +, -,,
- , , ,,

-, .. 
0-" 00 

" 
.

"

osi
a  

s+ rn iti --' - a * . o oa la , o - '. a.o 0 o: I 
+

I

. . ... , . : ,-, 0, 04, 0:9. . . . .. 00* , # , ',

100 0 JAN ..... '.. . .. . .. w 
,I W 

8 w 
75 W

*0 o o o 
=0 a a [5 

000 o, 

i

oo o+ , o+ + c + ' ++ + I -1 t,~ f l 0 = 00" . I WO I+I+I0 q I .

.. .0.. ... =0, + .0. .. , , lI+ .+, o .. .. .. .. . .. ... . ., 00,0

.0 I 'I 00 I 00 0 .0 00 I *I 0-0 00 0 0 0 0 0 0

.. . .. 0 . 0000.. . o000 . , oIO0 0. 0 0 0 00. ,+ + . , , , . , ,

, -. o oIs 00o!*+o 
i 0 0 i so = i,0 o0 00I 3,0 'so' a I i , 0 i.1I I 

o 
+ -

'o, , a o +. '> o * € t i- I j
o 

I' Iv v + r I o
' 

i L
s 

, 0 iul-+ , --- str-- 
-

0 0 0905 W0 00 0 09 0 000 850 W 0 7

*~000' __ _ ___ ____ -,n000, O42ar fi0. . 0- .0...-. -- 1.. .



120w 115 105 w ,00 95
29 N ------- -, - -.

.0 2.0--r2 -': " 0 .. .

25 N. .. . . ., , 00 _ _ . . . ..

o o . i , o o;o , I 

,~~~ ... .. .. . . ..

20 NIc o ! l+ I a+ ' I o o ,1 1

+~~~ ... . 1..

',a rio0  233.*..o . = 2 o,- - , I I I.. ..

~ 10. >o:4 ; 1

/02 o- 'o, I F = -
I 0 s0 ! ... .. .. . . 0 ,

2oo + F .---- 7,_+ - -.
I o 1...0 1 ".020 N L', 010 10.2 , + +-- ' ,+ 0 0 0--: ' ,,, 4-..-.... 4 --- ,. . .

o7 o 74ro 7c T7. 2. 1 + oo oo oo o <- ,z- ,i . I

I0 o2 ] 0 : 1 2 2 0

0 . .0 , . . .... . . i . . 1=- 
-

2
-

3• ,0 ' ,p = II o I t

.~ .. a -- 
1- 0

00~

1 20 .. 0 _ 2 1 0 0 0W 015 0 0 0 1 100 2 90 0I.. ... 0,,. 2.0.. 2 0 0 0 2 .. .. 0o 2. 0,-, ;- ., , ,. . ,. . .. ... J I I 0

'3:,, 0 o ,, +, ~'0, 0 ,, -,l.. . . . . . . .... 0 20. . . . . ...2.. , .
i o I += I IO 1 I I I + 00 00,00 02 0i 20+= + 20 "2; 0 *'* "2 * a '0

a2]0 2' 2,0 ~ 000 *'3 0 00 2' 2 .. .. 220 222 -.. ,~ . .... , ,

21 I + oo , ,0I,022 . . .. . .. .""*"*' o 0 ,;<. +.0 , : oI . 2 0 23 +,
1o 000 : oo 0l c o 0 0, ,'2O .0 * 2 o------------.-----302 0000.o o +o + o i 

+ 

)m , a0 a. .,3:,.2m .3 a . *e2 so+=

00 0 o 20 20 0 0 20 2< 02 02 0,02. 'b o oo. 0 .0o 20 00 .. o*,

20 ,20 0 2 20-- 02 -, 2--2 .2-0-,2 ,22 20 . 00,+ 22 . +
0 0 0 I| 0 ° ' 0 0, 0 0 2 0 0i 2 0i 2 0+ 0 0 22, 2 ooI _ . . o

4 
2+ +

0o o=+ o o 0 = 00 , o i + o 0 I0 0 2 0o 2 o1 0' 2o 0. 0

,i ol - l . l_ / .o , o + ; ' . , . . i , :'
o ONo o • *2 ' o + o i + . o ' o ,

12 Io III0 20oo 201 00221020 • 20 12000• 2.0002020200 o

00 I, /00[o o I oo , l , I, 20m .. . 00.. . . '0 .. 0 2.. 0 0 I0 00

0. , ,1 r I , ' ) l L ,- - +' -- 4 .. . .. ) .

5N 0" 000202' 2 ' "0 2200t0 02 22 02- --- + '0 '2,0 2, 0 00000022

2 0 0 0+ 0l 0~ m. 0l 0 0 0 0 0 I + 0 , 0 _ 0 0, 0 0 0o 2,- 0 ,, 2 o
002, / 0 0 2 0~ O O . 0 ,+ 0200 , 4 ,,,, ,. t t,.? . .. ,., _,,v _] + I

5N , o o i0 0o ! I 30 + , 0 300 m0 m+ i ' ', ,o

230o+. 2oo l 0000+l ,i 0o o O I o 10. 32 '0200 0

01200W0l02 0 110 0, 000; IO00W 0 0 W

~FEBRUARY

02 .

0200.. .. . 0 0-00- a . 20. 300 02- 0 ... 2 010 o



i0. 95 w 90 w 85 w 80w 75 w
F7 FTTV y--7 29 N

-t *------t-----1---1--,------+--

- 4 ---- 3 --- . ... -- 3+- .-- - -+', -- 25

, 
2 0I

- 320 N

I lo I T

", I_ o 
_ I

o o I o 1 1 i ll .11 1 i3

0 0 0 ' I 0* o w *,

.o~ ~~ ~~ .1 - 4 a a ~ - a 3

i O

.. . a ai' 323 'a' 0 53753 333 3

2" 0 0 " 0 0" ' ... 0 . 0 0 0 0. . . . .. - - . . .. 0 0 . . . . .. 2 4 . 4 . 2 . 0 0 3i
.i111 -

' 1 I l . :'O .l ll 30 IIii i II 1 _

... 0 0 0 0 0 0 90 0 05 . 00 , 00 . . W. ... .
1 , , *0 2 3,o FE ,RUA ,Y 2.. . . 2 0. 22 ,. . • 33 a . 322 2, 0 I o~ ,I 00 00 0 2o 0, 'o 0°. 0~ 0 , 01 0" ° 0 o 0 2 '0 3 2 , 0 "0 v3 2" , I. 2' ' i " .,

I- iI 3I0." 0 a... +"

22 0 / 0 2 0 2 0 2 0 0 0 2 0 0 0 2t I 0 I , 22 0 2 I ° o io I}] o it t

no
0 

o ,to ' m oHlIo 0 0, 033 ao SO 1*30 )l a 2m mo 0230 2321 40n, , 232n ll.* ,: S a al3*333i3 l

02o 1 0 1 2 3 0 0 3 0 2 0 0 0 3 0 0 0 0 0 0 0 l0a o '330 00 30I 00I 0 0 0 3 I S i 3

102U2l2 ]l IO 1 3 t O 23 2 2 1 0 3 0 3 3 3 3 0I.'O 3200I 23323 @ 0 so 2023 2

02--,Po , . .0 20 .o* .0 i0. '.+ -, 0 0 3 0l 3 2 0 2 0i 0 0 0 0 O 0 0 3l

3 3 0 1 3 2 3 3 + o i o s o o o 0 O 3 
2

0 3 3 3 0 
2 

2 0 o f . o ia o o ~ o o 0 ,; 3

i 23 t 0 223 70 oil 0l i 3l 31o il1120 0 olOlO1 Oo 3120 o ii3022221 32 l~ 0 3 33 0 i

t0 95 0 05 0 0 5
330 030 2 00 2 0 0.23FEBRUARY. 0. 3. 0 0 ' a' 5 ~

• '- ..... .. . .. ... .. - - - - - - - -



'.7 F . - Tt

I o 0i

o 1 -. 1_ o- '- I--

o oI

0 0 0 'l 0i 'o o .. I C '.,

2 00 N * ol m l
oslO ~~~~~ 0 0 a 3~ 00

15 N1 N

o'1 0 3 I3 I0 00 l' * of o o i

'00 00 ol i~* ~ o 0 5 1 1 o
a'o 100 ' 100, 10 o'?' I0 o00 a

0  
21 o I

o5 o' ;00 ao i a o' oC 000 IC s3 ~ 00 1

.1, o 0 .1 I o

1. 30 'o0 '00 o1 0o oI 0 1 0 0

20 N- -ti 7,. 00 00 00 __ <1. '1, .f _' - 6--.-, " -o

0 1 0 31'. o0 00 00 00 0 0 ' 0 0 . .1 o l 1 o o

4C~ ~ I l 3 I 3 o

N ,35 2" 01 01 11 -0 0 00 0' 00 , N. " I z.'000i 50 000 so100v30 S 3 00 ls 3~~0~*5 a00~ o0 IC 0 0o- 3 0 0 . 0 13 00 0 0 0 5 0 0 i
3.. ~ .,0 0 0 0 0 0 I 0 5 0 00 0 '

oo-5 0 0 0 0 0 0 o 130 0,, o. 0- 0 1 0 0 00 o 0 '1 0 0 o
3100 00' - 0 0110 ~ 3-'. N0'

l55 .~ a
3  

0 a
0

0 o ' a 01 Os,' Os.

o 5 0 I 0 0 0 3 0 0
0010T1 

4,0o 
" 30 ~ '' 3: 3 ~ -s*~ o.o~.Is .-l o l l. 1 01- 00 'o 00 00o0 .g 05

12 0 0 3s 0 011 3 0 I 0 w I1 3 0 l 05 0 01 0 0 0 0 90 0 C9j~
00 00 3 3 - 00 1 -01 0 0 03 oo s ". N N '. MAR''CH



.. . . . .. . . .

1 3

i- -- - I T -------. - - - -

-0!--4 - -4 -.

, -- - --. - 0 1-- ,0,-- --- -- --- --

0~~13 001

, * a, 05 o a s' ' a o + to - ,o '0 + -- , V -- .--

2 o~3.. 0300 ~00 2 0 0 0 0 0

00 pg O's , = II- 5 0 %

00,~ ~~~~~ N00 0 0 00 .. 0

00 131 1 -01

o, ... o o . o .
I

o loO o o 00 3, 0 o o 00o 0E 4. ,+. o + o oo , , .z io

0 4oI 2iIIi 0 .+ 2 0 o '3 0 -o, , . , 0 .. PI 

a 

0 0 0II 
I

00 w 5 w 90 w 85 l 80 w 75 W

MARCH

'=115 00 ~ ,.



' $ 1 5 •: . , : a s" . , .

' ' " "o ' ; # ,-/ o-t ' ' r 1- F 1 7 1F - 7-- --

_ .:no' , , 4_,, 000 j . L -

o ' ' , , ,, , '! 303, o' I : ' ' '

o%+ oO+ '0.3 o" • o * 300 ..3 • % .

** N,.... . . . . . . . . . . . . .. .. . .. . . . . . . .

+ .." ," ." " . . . 1 -." -- - -- --r--- A _u-

3o 0 . . . ..3 .. ,, : ,. ;. . . . . . . . . . . . = ....3.,-.,. - -..I ' . . . .. .. I

+--- -- - i1 ..... a . .. . . . .--- -+ _ ,_., ' _.+_ : -- -- - -, "

. 03 a no 0' - 33 o. , 0o 000 0- .- *. .. =, - ,- ; - ,_, = .. .

00o 0 l 'o -o ; '' ,o; . ' o 3 ,o o3 "& 00,'' 00oo' Ito 00o: ,

,- -3 -0003-0,0f- - - - + -- + - t, -' --03 - - ,3 0 o -- a' .. O .. ,, ,o,. , , , , , , , . . - t
o0,0= o, =0t 0o, 30003 0 o00 ,00.. . ... ...__. .. ..__.. . .

33 L lO 3 0m 0'oo r o0 ' "0°0003 '0 303 r* 3 , 3 o 0,0 ,0, 0

1 5 N - 0  -- - - ---t-- ---7 
-  

0 3 0 0 0 0f--- + --- .r - + , - r - -- U .0 0 0 0 0 0 . 3 1.- r + , : t f. .I,+ 0 0 0 - 3, 0 0t. . .'.0, * '

/30 30 o oo 30 00 303003o o oo 03 'Io \-
0 4 

o 0 oe

000 . .. 00 000 , '". 0 , ,, ' 30 ol o ' . ' N Nl,+

03 ,,0 0 030o0, 30, ,,% 3' .. .0 0 , F 00 ', I . .

o' 0 F. oo 0 00m oe ,+0 ' 3 03,0 00

30 0, 3, ....... ..... . |0,, *{ 0 ,0 ,0 ,

no 00 l~ F 000 on 0 0iiono 0 11o 0 nol ,00-o iii~o0 000 3m

0-3 0. F30 0 ,+F .. .. ... .. . o00o0 .. .*.

I 0 00,0 mmo nio 011 a. o -0l 03003

+ .4. , + + - I . ... .]+ . - .... + .. .. ... .. .. 3- - 0 '0-0 -0-. - ! -

iON >3:: :. o faooa 000 0o01 oe ii jo0 30 o go i I.

0.....001 , - ...... 103 o+ 000 .. 0 oooO' +.',

Si 0 0' 00 00 0 0 0 0 - 0 00000 00000Ii 0. 0 O 0 0

I +
-  

,. ... + -- --- - ' ,o.- + +- ,. .. ,-- . - --- -',. . -- +T -e r,.- t- , - "

3 o'o 0 o o o o 0 o 0 0 o 00 030Io • ,o i• 11io

'0 0''30 0 0 i oi I l '00 30 00+ 0.3 tO I

3_ _ L00/0 -0 L 0,003 jo .o ... ,, C, o 0-,0_ 0 ,,, 00,o 100" 00, ,-- o F 0..

02 1 03 0 - - 010 00 0 , *, * 1

00 0 3 0 30 3 30 00 -0 00.AP0 'IL

. .N. .. ... ... o. ..... .. . ..t 00- -



'5 90~ w85 w 80 w '5 W
-- - T -3 - -29 N

ILI

4- 4-

4~ -
ON~

- , . .,0 .

-
3

- --  
,t . . . ,,

0 I

' I 13 .0 - -1 5 N

40 00

300 - 0 
I 'r

.  * .

30 I I

00

1xv
0  

00 M,3 
5 ~ 030 -0 M

0 0 3 9 w 9 0 ni 
8 w 8 0 w 7 5 W

2 0 3 1 1 0 1 .. 0 . 4 . . 0 . W . o I

APRIL

!*-_
+  

0030 3,, _ b,..343,3 4:'.A 4
.0 33 o 3 30 30 0 * * .0 0 3 i 

iON,

ooo - o 043 
o 

i5o0•

113 , ,V 
- . l3 0 0 34 3 3 04 3 3 3 0 3 00 33 30o30 - 5

0"' 33 3 11 3 0 0 0 0 3 0 33 03 0 3_003 " 0__ 3 ---

34o000 30 330 74 3 5 3 5 0 53 + 3 I 5i .3.o3i :5 .. 3, l

. . . . 4 3 0 0 3 0 0 4 4 0 2 3 0 4 3.. . . .
.. .. -00 0 33-0-0 30 00 30 30N

. 50;+ . I ... , ,0 ,~ ,3o 5 0 53 3

03+ 
0- 

30 03e 3000mP 0

I 2 0 
S

:1 __ 

1 lnl
4300 333 flO 0.0°2.0_-' 0 i,,n 3 ._. 0 0 13 5 5

APRIL

.... . • *,-' . . .



120W ! 50W W254 . ; -

29N TI T, . ,2 , -I -F _

20 N00S 
1 t

. . .. .5 . .0.. . .. 2 o Io!

c I

'20~-- 2y200. - ---

. . . . . _1 . . . . . .I I

252° 20° ,220 200 24222522 002 o"0 I I o
o02° o°,° ',° ,°,2°0 ,o oin .,0,2 ,',2 o0o

o120 W 1150.. .0 . 0.5 100 0 3s v--

S2 . . . . . . . . . . ,n.,"o o 2" SO 00. . . . A

22 . . 22 ... . 0 02- - 22 .. ,1+ + -- oi 2.. .. .

.. .. . . . . . . 20. ,= ,,5 22 , 025 222 ,, t -b -

20 N- - -- + - - -
4  

-- 4- -o 0 7;' ", ' - . . u ,t _ - - . .t- - - . . ..2- --

'-.,I.'., ,~i,,, -r--,,,, 0 0 0, , . - 1- 02,, 22, 20.. .. 4-, .... -, -. . . .T ,.-_

"o- 220o 22220 00 ' 22 o o2 0 ' + 00' 2 2o 21' 2 No' o 02, S't 00", - :_ . ' . . . ' . 4"

0222222200,,*o' 0222 .....002,00o, lo........2..2 0,00. 
......... 2"2,--4"

02. o4. 0<.* 0.. 24.o 22, 2 o , + 00/ 0.. 0.... . ' . . .. . . . . . .. . . . ...

402022-02 I n.22 I,o.0 r0 0, ' t. ' p 0.o 240 22o ,.o 00 o 022 ... .o 02 * .. ... os. . . . .m . .. ". .. ..

00,. 2~ 2| -- e ,- 2l . - . 2,-. 202/ . . , . -, . ..... ..o l-= . 4,- ' r '.. .. .,.:?;'' - +-

2-' '. -,o Io +, 0 200 22 20,,0 2W ,, ,,0,.0. ~ ,, ,,o :,. . ..
2 a s 00 0 2- 0 4. ,, ,, .,-. .. o ..

2T12-,22+ - + :, - ,12 ,K 22 +2-+ , 0 20-- 02-+ ,05- -0, 20-,0'--22+,0-4,0 -0-0= *4 . 4 - 2--,0,0* -

SN o -,,wlr2o + . -i t.. ,, ,.o +.. 000 0... ..t . = . . !. .. 5. - !. . .: . .. .. ..00

2' I + 2 2220 I4,2,,00.2 2.....u.~ ' 25 200' =0 220, -02,, 0202020 : ,.o0 20,0 .24222, 00 02 2.. .. .. .. .. . .

5N . -0--2---2- - 0-+ 1 0- 02-2- 22,, 00- 1 2- 05 0, 002- ¢ - 4- 02- - - ++ ,+ + , ,+ +

0,'°  2 , 02 200 20 ,22 02 20 0 + 0 ,0 ,,o00 . ... .. .5 2 0. .220.. .. .. 0

20.... = =2 =0o 20 o ' ,o 022 2200 , 002o24 o02 00 4 '. 20 22000 2. . o= 00,00 20 o5240 . ..4 . ,.-o .

;too I + h,+ 2 2212220 22, +
o 

m 22 201, 00 2 ~ , + ' + 2022- 2 m m : m ' o

2 5I i - - - 2-+ 2~f - -- h + f- - -. , - - - -- - - , - - -----. .
4- 1 *+ a,,e ,2 +, "o = +

p2,0 I + rr + o oo 20' I'O ooooli1 2 .0 00I 2 Il,+0 
0+,o 0 2 0 022++[ , . 2 t

40 0 0 2242 2~l 1 0 02 ,I to I 2 a
2 

oo I 0 0002 242, P 52 I 2+ , 0.0 0o02o ;o o00© 00 o20 54 0222 024o-1i--°--i-----------------------it 0.. Iho;° J + - '
°

2  
,-_t.-4 0 5° _0°-02_"_' L ' 2 0" "0" 5.=: ° "

22 tt 02 000 02 0020t2 20 2 0 0 tO2 0 2 2 2 0-- 2 .

-M 
AY~ i r t ' > f , ,



95 w 90 w 85 w 80 2

J j T''T 7 .. .. 7.. . . ..----
1 -_T 29_ N

5 P

' i I

'a0 7 6. 1 TaO

,i 5 N

52* ,I60I __/
5 +%iH'

0 0  
04 Is o 20o o o l h -o--- ,-! -4 - -

* - S I

** ' s{m 1 40.. '002 4. Th
0  

t I i t

_ _.,- t - - # ; - ,, _ ---_. - -+. . _+. . _ 4 - _~ 0 _ _+

o ir-n - - + i Po .r -w -- -i---- .-- - -- r- _ 202 0 ---. . .. + .. . .

,,t. I. oP .0.. 1, . .. 0!. ,,: : ,o +2  0. 0+ . 0. 2 l 00,. ,

+; , -+- + , ,+ - . -,4 --''who -4"., '- - + ... -- '- -- ;'

' o.5044.ol -5 5 , + o4 *'4 , + + +Cl i+ + ,4*,' t V 2 02i

a' , + i o + 
I 

+ + o .on;00 .-Fa o *4 ,4 i ,42 , oi* F , o + , o +

0 o 2o°Il'4. 0 , o °.: ' I t , , o , o 000 ,2 0, o . o o 02 o 0o' o 2 c +~: 7 0' o 00 :ON + s + +
,000 o Ii 0, !4. Ia l H l l OOIH I 

O 

' 1 +m Il+ I
f  

I 'l ' l t 
I I 

I Il

,+ . + - ,, - - g , -,+ -, - -- F - ',-,2Co i ,t , o-, --, -+, -- ,., 2, -" 0 I .
04- 5 0 21 0+ 0 2 I 0 2 2 2 0 0 02 P 0 0 I 0 0 j' . o I N 0 0-.,W 0 * 4I 0 0 0 0

02t o 22 00o 0 2 2 2 2 2 2 2 00i o i I 00 + Io 1 S , 00 00 0

4.402 042o s 0 o Io" 204'bo 4. 2+% 20l 2 22*0, P 4-5 + o 2 + + o , '+

'22' 9 X 509
0  

5 4 .0 422 85 24 0000751'40 MAY2 02 ol 0 0- - 00



-, . . . . . . .. . .t30 I-- I-

. 3o3. a . .. a.. . . .. . .. . .. ..,o.-- 00
.ao -1 I I ,

5 3 o p 
0  

n 3 o no I I I a 0 . 0.001 3' 0 4 I o I ; )

:.o00 ~ I . . .. . . 0.. .. 1.... .. .. ... .. I .. .. . . J . .J . ---- o-- - 4 .

, ,, / " 0.. . . .. . . .. . . . 0 .0 ,. . I. . I ,, I i " i ''

31 [I / 00 5 3 I ! j
0  

' * ', . v , m1J 1 o! , o o o . , o , o

[aon . 00 1 ' o ,0 o 33.oo31o ao .. . , o o-, ! . . . --o-.. _ .. . . , - 1-o-,0, . . . . . .3 3 0 l I0 . , [ 0,3 0- °{ h - 0 g, o oJ ' o . , o * =K.", , = . ~ m r , . , . , .
0 0-.- - 3 0 0 .0 . 3 0, , . ,. 0 ,0 , O . ,,. . . , , o

' l-
°  

I-
°  

I ' ' ° =° ,= I,0 3 * -
° 

0
o 

0 1K
o 

., 00I~ 3* . 0., ,. 0.,
0 io ' I, ' 00 "o0... i o 100 o30 o o;' ;'o: . . 'o3 0 1 0 0, 0o 0 O . I 

°  
0l 0oi o 0, 0

o  
0 K , t -. ** I 0 0 0I i ~ I l ,330 I 0, o S n o 1 ao ° ' a / n , , I o30m I , ' ,-°3 a

'
, 

°  
in ,° ,0 3 , 

°  
030 ° . . . ,, - °

j 0 . . 00. , , - -0.. 33-. 0--.0.

00 10 - 03 0' 0 0 0 V 00 03 I :I i

03 0 0 30'3 [ 0 00 :' . . .. . 0:'~' " ' '0'
. . . . 0 , .o.,l ° 

'. r , ,0 0 0 , , 0 . , * 3 i
0,0 i o o , a '* c ' - 00 33 3 33 030 , 3 m 0 ' * i ,'O~ coo' 330

0.0W1 WI0 W 10 3 I'00 30 00 3 300 953 033 aIO 33 JU0NE .~ 00 I300ji~----- 3 o

03 00 11 3 3,0



95~ 9~ B5~75

4--

- - K------ - - - 20 N

0 IN

I ION
so' ~ ~ ~ ~ o 11'0 I~ll~

,~,,*0'l, 

leo s 1 1i

0,0' *S:~ 351~Ja0~ I DO, twO 0000 05N

o~~~~~~~a 00 I3 0 a 01 0 1 *.40

-, .4 0 ~ .oII 00

o 00 00 0 00 0 0 ION., 
0

K o. *~ W.

loo v10 950 wI 9:o 0 w 85 w 80 w 75Y

J00 UNE 0 0 0 0 0 ~, O ~ I Z----------------------------O



120 W l15W 110W 105 I 100 H -
29 N T;0 TI 50

*l S om on,4

.1 no. -1, .

25 N o nl

no 5

. 0 0 0 . . 1,

on., on. on n, o n' e

o°o

5.1~. 1. .no5.

;00 n ,4 o, I'
on0 n; on, Q 10 I ., I....

5m" 1 on.. ...- -... .. . . I i

16 s, emajul, -m • •

'* no 1 1 I00 0 I. no on. 1 1W0* * 0 0* , 0 0* 0 0 1 0, 3 a 0iI 0

M Y o, = , 
on

.1 
nooI-

0 , In,0"' . . 1 n. 1 . ' ,,, .o... . ..:,. , . - ,,

m
e

0 0 0 I 0 0 1 0 o ' oo ani ne e
°

mI 0 I /0I ml m: ml I ,,

0.0 . , .v~0 ,v-0. . . . . . I. - .

. .* 0,0 10 1. 0. . .00,10 .

1N
n; 1n1 i0 0 1; Q low 10

n I s o- o- .

' Do I so .. ' 0 -0 0o 0s 0. 0 0o T so o

itl n 0,10,1 i 0 H W P4 1 1 in 0 
I

s 11 Jos
n:"o .'0 Iv' ,'v'""0i'"n.. . ...f.

'W on, ".m0 ,,. . .v

"'" " 0 " ' 5."0 '. -v 50 00 -. .v0 "-.

00.000 *0 0 00 *1 * 0'.,, o . , ° oo ,

0 n o 00oI 0 o1 05.

0',,0 00 0 00 ,1 0 I 0,, -,,.0 , .', .0 .". 0-. -:00 0 1 0 0 0 0 0 0 I: " .. .. , -.' ...... .. .... .. ....
",'. .50. ...0a 0 o. ,.=0 I?. ..0 0,,00 .. -,505.._3

000-00.:0 00 0 • 1 1 0 1 .0 1 1. ,. 0 .00 .,
1 1 0 0 1 0 1 0000 0 1 II 10 II 01 00 e00 *

0...0 ... ..I8 * 00 I 0 0 0 01 1 0 0 80. .. 11. I" "0. " * . ,.. .. .0..

-----------------------------------------. is,. . . .

00 0 0 0 I 0 0 0 1 0 0 0 1 0 0 0 0 1 0.0. .. ...00. .. ,t 00 .. .. ..
03 I 000 0 0 0 *0 0 1 0 II 00 l i I [ Ni I I I ie

°

55 ', 50 .0 00 5.0 5. i,0 i.0 st6* .0 00 00 I m ol5I 5 1 . . 1

120 W 115110 W 105 W 100 0 95 W 9c

~JULY



OE 8 0 , 75 W

I25 N

72 N

---. • i i L ! ! i - 1 I q ,
- x _ _ --__

- -- - - - - -- - - -,-I I 0

alm. I0

0 5 N

V

0 22 022 0200.2 W , 0.. 5,eO, 0 2 0 0

,1 1

.. ..0 = 02 00 ,oO oo, * ,, 5 S N

.,,..0 0..,. - a,, a O: . , -. . -1 , S O, 0 2

100 w 95 Wa 9w0 w 85 W0 80 w 75 W200M2.

1, .o ..,JUL . 0 0.. ' ; ' ' .

00 00 . a a 0 0 a 2 2 0 a9, 25,, .5 ,o

.,' 1 . =g, 0, 2,. .',.2 . .0 . . '" -, =0iO

,. ao0 0 ., 0. . .:2..,,, ,, .-- ~ .. ... ,
20 ,, 02,; ,-. 20. -,'- 020 0,2' v0 -,, ." .0.. .. .0. .

0. . . . . ',.. O. a 00 ",o 0 0 00 0 0.2*, 0 " " '. 0 0 ;I " 0

-., 0 , 2 . .. . ........ .. ... 2 .... 00

...aS 20 .. .., . :.. . . .. .-.. ,.,. ..
00 :0 "00 .. .. 20 , 00 .00:0 0 . . . . . .". . 0 :

02000 02 0 2 2 02 02 02222 .... 02 00 ." 02 00
,,'.=0 0000.S, ... . , =,,..,. , ., 2 .' =0 2 '

- .2 - r r - r- . - -- .o- . 0 .; o0 .; ., .; o ~ 20 m*a 2 0 no -g00 00 ".: "0 00 20 ' , ' :. "
200 =2 = 0 = 02o 9 2 2 00e2 0 2 0 =

2• .2..0.,0,20,22 0 2,0 2...2 * 20 0 00 . . 0='00'

00 2 0 0 0 0 0 0 0 0 000 20 028 02 20W 5
JULYO =0 0 * = 0 .2 30 5 00 t* 0 = 2o.m



2N12G W 115W bb0 1. i05W6 i001, 9s

25 N

a lo do 0A~ *0 m olsSk l o o

20 NO oO 00 o0 , ~

0 00 o 00 00~otoo

0o' 0.. olo -1. 0V0olo o
1 

o . a

00do 00 ooo( o

0~~~~~~~ a 0 00 1 0 i- 4

In l0 0 0 10'o.,1

l0o smah ldol 10"l lot0 -

I~ ~~ ~ 10000, _ 0 P 0 0 00

5N do 1; !-- s- ". a--, s 00 0I l 1 0 = ~ 0- ~ :00

120 50 W low Cll 105 00 10-100 1 w I-I I AUGUST



!00 w 95 W 90 w 85 w 80

I-1 29 N

- -i- T - H fK-. .--- *-.---

I ____________

:TT_ ION____

i 31 _ 5:N

- - - - - - - - - - - - - -- I-- 20N

. , 1a 0 s 95 W 90 a 5 W 0 w 7 5 -

;:,' o, ' n'AUGUST

I-. 'i' ' -

°* I *,.'_ _

. 5 Whoovs 95 q n- 0 n.. a u
AUGUST -'' ***



29--120 w I1 is w0 105 v 3O 95

-- - -.v .,

20 N o 
m I o , o - i

L -L -L L ---- --~ ~~--'",".... ! I [ _

i " 0 ',I" 0 :' o I 0 ,', b o :]. 0 a. . . . . .I[

I , oS o ,N. I I 1 I o ,

•~ ~ I

. , , , 0 i I P , I,, l .. ..,. ,.,4, ,,-l

I ., I) N . ., I. . . .. . ',..i . - .!..

,,:,'.. ,," ,,, t. 1 I } / Im I

,r -_- ---h-.- ., .- . .. .. .. .. .. .. .. .. , --= , , .. ., , t t

,,',.o7.°,~ ~~~~~~ ~~~~~~ %.! , , ... .t. . .I. . " I '"

,O o O , . Io , o , . , i , , , , o , , , , ' , " - : , ' ,47o 
. . o 0 o o , , o . " 4, ' . ' ,<. , .<. , . , , :

5 = N " [ ' I " ' !. . " = 
-  ,' ,' I 

' 
I. ,

° 
I. . ., . .. .. . .- .-

m" h 
• 

• ' , , , . * • i • • • _ . . • ) • • , . , 
I - . -:.. .i , o . .. ! . . f- ; " , : , , 1 o , .. .' , ". % ' 0 :

-qT.~~~~~ ~ ~~ j- -- 1 ,, ,- -- - -1--€ , .' , 7- "-----*.",,

o o o; / o ' oo o o o o oI ' 1 o , ,o oI o ; o 1 :'P ) ;) i ° 4 * 
4 - ' 

s

I ,, i . . . . ,o,0 ' ! , °' ? ' ','" ?o' ,% 0 . ... . . . . . . .. .

0 ,o !o .. o - .. . I ° 'o ° r. . .' .. . .. . . .. ..

12 W-, 115 , !, -,-,-- ,r, - ] , ,7 .£- 
- 

T * ,i * . .

,, ~~~~ ~ ~ 0 , 10 ' 95 
. .' i. . . . . .. ,. .. . . . . . . .. .

: , I o ,' ,> , ,o ! ,' i~ o oO ° <, ' , .. .° ,, o', 0°SE P TE M B E R,



OW 95W 90w 85 v80W 75w

I 29 N
i 

Ii

' ~ ~ ~ 1 2 I

I 
ION

I___I 

_ 

I 
_

"~ ~ ~ ~ ~o t o.- - " * - € i I i l I I , I* ii -

. I ool 

A

[ r "oT . ., , . -- r - i-- '.--,+- - - - -- ----- - ___ I ,. __ - -- + ------- O

.. .. .__' _ , L ._ __•_....___ __-20- N

-, : ; 0.+ o.. ~ +o( . , :' +. ,,f, .. i. , - -- :: . ,. ,

v T

0
I9 W 90 w 85 w 80 W 75

SEPTEMBE



120 W 5.0 00 109

T~

05' im Pp.
5  

05d *0 o I

05 Oo :l , '. 1 - l • -1----" - - -- 0- -- .... .

200 N0 - ~

25 N .. 0ITa

00 0 \ ,° ,t 0 ,v : i- -

I oo .1 o. I' G 5. 1 0

o - 0 00 0 - ,

12000W 11 W I 5 low 100 05 0CT B R 9

,0N -0--0 00 --0

a
I 

o I a' 0'. . w' a0 ,,,P o o
0 

s

0 0 0. 0 0° 0 0 0-. 0 0 0 00.o
-

.-o -o o 0 0 -

0 °, 0, 0' 0 o 00, 0 00 ° O , 0000 ' 0°

o ., ,, ~ o i , . o. , -s .- , " °

20- , N,,--,0t 00-- , 0 .-W 00,+- .- 0' .-t -- -

0,' i - .. . m -' I- I- -" i I--0.

0 -,0-...5-,

0° 00 0 0 0, o 0 0 0 o*I 3

00. 00,..0 O 0 ,.. 0+ : . . . .: . o o' ~ o' o.'

*2 015W V15 0 0 0 O 95 0
0O000 00C4TO00 0 00I0ER . W.

I 00 0 00 00 0 [0 00 0 00 00



9o C, 95 w 90 W 85 w 80 , 75 6
~ T~~7 T 7729 N

I ITT-;

1%. -1

' I Is I T i

I __ ge 'e V V-.~.-~

I ltM

'In is, 0 5 1

I;T

I A A a0
so. . so0g Is; 1o W,; so2

;'+;F'"o .. 11"

1 0 w 95 W 4008 8 5W

a. I 0 ' ,., ". "% '.* 0 o . . ... - .
a, 000.. . -00- Cr 040. .. 0..0

a. *o oaia, aa *0"to"s

5'1.0
I

0
I~~0 n *0 I..,= I 30 i."- ... . ..

o . .0.ot,,,,','o0 bo.,..o, ,o. IO

-.. . 00,.v 0 04 ,' , .' S ,v v , ,. S
r--.---l. 0 S00*000.,0t0,.U g 0. : ", . .... 00 .+ -,.-::. .

1 sO O',,,50 ' .00 0 0 0 . . ,. *. *. 0 . .; S0 "i
00-0-03 . 00 0. o000 .o , .o o m.< - - IO

00 o+• o 00 00 o oo o oo o oo 0
0  

,,, R0

0 o i 0 i
0 

ioI m.:m.:.m,., =

-.. -.. ., ".: . ..: a a:,. ... . ".:0.

0 .. , ,0., . . . : . -: . .. . ..-: 0.: . , . v0. . ' . 0 ,.. . -,, . ., .,, 0 00 .. ...
0 .0 o0 . 0 00 0 M O . O, , 0 0 5 0 5 04 S 'o % b

- ooo 0 0 0 0: 0:'
I 

~ ~ 0 * :r o o.., . * ,.SN.
ea Il0 u * 0I 00 s 0 0 0 s o o m

e  
I
e  k.sl *0 .0

00 00 00:: 00 000,.0 0 0 0 0 0 0 0 0 00r ,.. . ,0 ,o .oo -:~ O o . * so
"000 00 000 00 '0 0 ,,v'"0" "0 00""0 0 0

.00 0 ,,,. l,,.00. , 0 ..,., 0 .. 0 ,, 0' 00, ,,,., '.', 5" 00" " 0
.0 0 0 00 0 0 0 0 ii 00 0

0 0 0000 0 II000 000 000 00 00 00I
I 

0,0~ ~ lm:: ii:; -: i!:00,00;400 I00 ,, 000 00000 0o0 00,:+. 00l, 00 00 l 00 00 00.II 11

001 ~ii 0' I 03~i 000 00 00 l 7 i o i r0 0I 0
I 

0i 00l 0~ i i 0 
I i.l i

I  
i

I

'* * I*~ iii i

t0W 95 W 90 W 85 W 80 W 75 W

. . . . ......... . . ... ...- -- - -- -_ _ _ _ _ _ _ . .. .- - 54



' • rl' •- -

i25 . . .. .

%ot

It 01 I : , ; N _ I o o o o o e

,- , I -, 1 ',. , o .. . . I,. , = : ' I .
,  .. '

00 ,. I 00,, +" + 0II +, iI i FI ~

O Co I~ o I C o
, o o 0o o03 * --

"

0 , 0 03.. .. . 030,= 01, - 1 - ,C . . . .

I, I / , o+ 2, , o I V I t, s ,

o I 1 0 Q I = 
T. 

, 
i

. . . . .3 i 3 o C 1 0 0, *00 . 0 3 3 J+ o m , 30 o r I0 
- 

0 3 0 " " . . . [ [ [

2S .,N 000' . I:. l'+ o, ... 1 . .. ... .. 00 0 C 1-... . .--,..:- : -= ,,, - |'I

o. COO
1  

'.

o I', 00 0, 0.' .,

0 o , 0 0, 0 0. 0,o U -.,0
°  

0.00 00 C'I. 0000 ,I , .{ . '

0003 10 o3 , 313

0, Io 
,0,. 0 o°3 ,0 ' 00 ,,

.. .. .. .1 .;,+., -.--------. - - - - - - "+-.. . . . .

3 1 00 C3C5 0. 3 C C00+ / 3.0+ . . . . .. .., . . .. . .
0 .,C,,.. 

. ..,0 ....0 . . ... .

40'01 00' 000 -'.-,Ir-.- , + - ,,,- , , ,-, ' :- - r ,- - - .. .-.. . .

0- 00 .10 0 C 0 o0o 
oI 

I o,

l oo, , I , I I ...

I ~ ~~~~~~~~ o~ 0 ,0 C 30 0 0 3 000. -

02 0 C C.: } : O IC I O C...OC O O I. . .. ... ,. . . ... .. . .. ...

I 
C 3 

I 
-i

20 N 010+ o* 
"  

I - -oo o I ,C I, , , ,

Pill 03 oC 0o0 -I 0 00 30~

I o o C C l o0 C O i 0 0 I C 0 0 0 0 0 0 i , I I~ o , 0' + 0o -+ 
o  

-s , J € , i = '

00
l  

00 I 1 0 0 0o 0 I 0 00 I I I I ', 020I + Ia 020 ~ ~ I~ O !. , + , .

I JP h t I' -' -- - .0-h--- - ,' ' + ' + -

0 0I 0 I 0 0 ° C If.... 04.. 0. IL 0. 04o .0 o I o. I I 0 a o. C} o, Io l. oo, 0 o
I  

0o *+ . C + ' +

03 *0 I.0o 030, 010 0320 3 00 03 lC0 00 om:03 , ' :::100 .00, 00 ..,': ,. 0. , Jo., .0 .. +:;,L t

.0' I I 0 .,.1 - 0 0 ..' 0 -.- t .. ." .- ' .' . . . 0 3 . . . ..0
0 I 0 0 0 0 CC4, 0,0.'0,. *. ~~0 04... .00. 0

1N oo 

Io 
0

M" ,h 01, YI

0 0,0 0*I 0 0 - 0,0 0 0.0 Cl 01 0 ..0 1. .... .. .. .f.. C...00 I 000 10, -t,,

0 L
°
I" _____ ________

2 0 W 1 , W 1 1 w 1 5 w 1 0 w 9 w
~NOVEMBER



, , .... 
- ' 29N

: , ' 
, I - '

5 

IN

T ---I 
-  

- - - -- .- --- -... .----- -1- .. . t - - - -

- -1 
7  I -~---~ I __ ~ 20 N

I15 N
'3 :, r 5 , Ii ! I I I ,

- - - _ -- ..... ,,,. JL . 4 L + -4"4.'4' ] i I i

___ I

. . . . . ..4 5 . 6- l ..
.4 -.4- 

4.

4k ** ., *:- - + +. -- -- 0- ---- , --, 
I

, , 44 - o4 47 44- 4. + + . ,,+ ,. + , ,

oo , ooo e s

.1 o o .1 l I 
'AI I .

44, ,3 r L~ i -4 a - '. , i ogu- 4*44.444 7.io4* 7 9..4 , - % . •ill 1° il
4I. . . .. .. • -".I .. . ,"' ,2. ,f4 04 . . ..4 ' : " " " " 'I..

.. . .. .

'1. 

.. ...

l - wl: :1 n

o . ,. , I 

:l: 
o Il 0 I i I | +I • I;. d 11

34~~o 4A 4! 4-4 44

44,4. 4.. ... ,, .. , - , I -

1 

.. . . , '

44 o o1 04+ o 0o o o 
44*, .I~ 4-4.- ..l . i oo of, l 

ts i v ,

-. 4i I ii ii I4 'I o I . 0 g4 I.'*

44["" k. I-. 4-
" °

." 44. "'. .. o.. 4.. . . . :I .. " "

1- . .... .......... 
... . 85 W 

. 75*c.N V 4 M E R. -. 44 ,44I444 I 0 , 0 I o
- 

4,.. ..
.
. .,- I .

-i -. . . . . . . l . . . .. . . . .. .... 
.. 

....... ..4 . I,, ~ 4 4 ~ 4 .
. 

4 . 4 4.. . . ..o: . . .
0 4 I 04+ 4 4 4 4o 4o44 4 4 4 4 i4 4 4 . 4 )1 i --

* o | 
04

,, l t l I t I l I 
.. 44 44 , 44 4 404 4l4I4 44 44I4* 

- p 4 44 04 0+ ii )o + -+o , 4.9 , 4,o 444 44 so , .4 ,.4 
4 4 ,4 ,.4 

44

4 o oi444.4 I ' . . . I .7 . . Iw . . . . ,,.' 5 o 4 o4 .. ,*4 ,, . . . . ,,I + ,.,,4 -

4oo 47 40 s44 444 4 0 4434 5. 449* 5- o 44

cio. .4 l 04-- .4 . . 4 l 4 4 4 0 0_ 4 4 0 4



,20 0 0 -.,* =0 =0:::, 3 +Z 9
Z' , ,-. -+ ,+; o"=- + -, , , j -' ' - . .. .F ... ...

. .. .. .. .. ....00
20 ,,o ,2- -: e , ' a i

,o 0, .°,' o0,° oa
0  

5, 'o *% ' . 01~ o o
°, °  

o'aI

" 0 0 0 ... .. 00,- .
"  

, .. ..0
o0, ," 4° ° + + ." N" ' ,

00 " 00 0. . ...~l. , ... .* .N' .0Coo ,0 0.00 , 000o ,o . . "3 0 "..0 j: 2

0 0 0 0 0 Oj + 0 0 0 0 0 0 t 0 0 0' C --- ' 0 S I
,' o ] I oo, 0=. 00 = . . , , , - . ,

,1~ S 0 o2o , a' ot ,. ° I .0 ° '•a" I
* + o . o ,- -- • ,o ,o ,a+

I + Io o 00 0 , I o o0 to 00 ,~ ~~ o ~ o ', 1. .
0000 20',,'

+  
. . . . °oa ,0 *1 . . . . 1oo . . . .0,I l =l I

', o; i, ',ir, , o 00 : ' !0 S.m o ,, . . 'm : m '

00 ., ,0 ,0 0 , 0 -, 00 "0 i-

2'0 o' Iao ' o , 1 , op0' ; , 0000 a,', 1000 °=,0l o o -o 00 00 *'=i " =; 2 l. l " O 
• el •

l + 0 1 jf7-- , o , o ,+ o i, + Y o* 0 , t -- , + - . . | o

0 0: 0 , 0 [ , 0 i 0 0l 0 o 011. 01 0 ° 0l o 0 0 , o , o 2 00'0 00oo,0 t . i . , , + + ,<. ,% i

I - , 0' 00 o 0 oo o *' ;aTo; , o -, =0 a at ,+ o 000 >002 a' _ -.3 a2 202z+. I'

..0,10000-,, 00 ,0 - ., 0 v -0 , 0 *:+'_ ,10 0 * o .4. 0 . 0 .

0 0.o , 0] 0 0, 0 , 0 i o or + o o 0,, 0o00 0 0 00 ° *<- + vI- h . , + 0 !% ,<
IN 0000 0 ,0 0 00 , 0 zoot 0' 2. 

0  
000 2 + :0 0 2+ 0'-- 0il *2 *100 0 ,0 I- _o -----t- j---!..-o os , _ _ , o-* .. . , 0 00... 0-. . 2. .- . ,- |- . . .-.

,0I o00, L 0 I 01 i , o oI, .o
0 ,,oo NO 0 00 00 L0,0 ' 000 o I .. .... I-o t - 7-° , o, .2° r- 40 r- . .. + .

;  
=-

tO N ' 
5 0 1  ------i ---- ------t+ -- --t ' '* --*4 t --- 0 01 0 00 ,0 ,i -. - 0 -

l 0 1 1 0.I o 000, '0 0 ' 0 l ' o '. 4. oPl.

201 o ,
0 

.00 0 ao! el i 1 ° 0 aC-Obo,! .00000.,, , o l 00 I o Ia,,t S*el o

lo t ol , 1, 00.i 4-, :. - c.°,10 ;+ ., 14,,'0.0. , 'o, :l , , , 04. ':.., .'., ,' '- "000 ., + , ,,+
*, oiT 00 0 0, I0 00'tl l O0 0, 000 00 0 0l I 0~0. l4

I I 0 I 00 0 . 0 00,0! I o 00000( 00 00 • 0000 0°o 00
+ 

o+Jo e

i .0,0 0 ; 0 20 + I 0 0 00,0 0 0 0 0 0 0 0 I 0 0 0I 00.10k000 0,0 I0 o 200 l - .0 -,.2 20-, 00 l o.. . .l +-, 000 00 00

- -=0 ,00 l00 , 0°00 a, 00. 2,0.. .. 200... . .. . .o 1

01 : tO 00, 20 20 .. .iSO l.... +. . . .. ,
0 1 00 00 00 0 0 0 0 0 0,0 0 0 0T 0I 0,,010 0 ,I 0,0I C 0; +

-I 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I

12 1 1 0 00 W 0 , 0
000E 000Mf 000E0



100 w 95 w 90 w 85 W 80 w 75
- 29 N

r2 N

-- - 20 N

%lie

IO

ulk

a" 'is , o , . e 3 43 o. i 343 i
i

* ,. i . . .. ,

-___ - ,. -t- .. 4 .. .
* ' %~4i '% " " " - "

*. I,'..~ .. . ...~ti .. . . . 43 ...... ....

IN. W. . . .

*3, .. .. .. . .. .. .. . 4 * I .5 , ,,,i%, t Il ',

... .. .. ...' s s3$, ,3 a a , a,":'. a , .v , , L,'h
- - * . H -i. --i io .. ,..,30 33 . . 3.. ., . ., I . ' .. ,,.,3 - ;. .

o * 3 4 ' '* I 3* 3 .,4, * * ft
I

ir 3ma .* 
e

4 a. ' i n,,. a,,. 34 ,

33. . . , * . * .... .*- .3,33

3 - SI "i i 30 iii1 3 e , 33 ' II 33 ll e I'

* i 33.. ..3 3 , . 3 3333 3 4 *3'. .4, . , a 4 .. . .

,, i 1,I * 3r.i r,
, ", , r. , .i 1 m a

... :. .... .... . . ..',,,'
.. ... .. ..~ m a 33 :34.. .. ,.,o 34 .3,' i ' , 2$ i

-v ,,, .v ' " .4' "..i03* 3 3 33 a * 0 4 Cil 433 a' il ell 34 o t 3 I e m a l

33 1 33 33 13 3 3 3 I I n13 I tl roe3 e 3

100 W 95 W 90 W 85 w 80 w 75 W
DECEMBER



0 '* a 5 . : 0 , 5 ': 5 I L

I

3 

/25 N I
.l .... .iO. V. .7 *0 0 0.. ++ - 007. ...... .. ...

w , . 0 7.7 , 0-. P+ 0 7 7 ,* , .. .

............ .. ia pi ii713., lai :
't ao , i o oa ' oil o la 3o ' i o 5 1 , isN .,I a .a. "ii .. 01

.; 5 7. 0 I So ] • : ' Jl , S i. - V

Lb Ni 7 7' l1 , . a7 7

Ot -. , , , ,i 7'0 .* Ii 3 l

o** I oI ip 3 74 x Ml i a a i i , * ii :71---7--- ... . . - - ... ..-- .. -4 "' - -- 4- - -

1~ 0 - Ai

i,, .,, . . .*V i 3, *7 , .. , . _ .

4 7* . * . 1.'.. "4-.° 5'-. 
" 

*- [4. . .. .. .
0  

,: I ii., ' m

r oa T , , ,: , , ..a, 7.+1 -T.'-- V + * '- a --1 -. ' - -+  + + ' + "

a, ] o ) + 
I 

+ *a * , 7 +* gj' 7*. + I 077 Si 7+ a + I ff 11 V *j - 7I iS+ '] I , .. a I a I '. : -. 1

0 7" ' i , 7 u 0o 0, . . o . , . . , , . m + , '+ , , . . .a ii' 7_ _ . : ;.. .i.07 ' a+ . ,_ . . ."7 5  i +

o
I

~

1 0,~ Tq 14 f.. W

-s ., . . . . s-Il1: : .. 0 . 'g ' ,.. °i '' * - .a , '  o , , . .~" .i . . ... *, ." ". -. ..
I Ii V i i I i io i I i 

li 
i 

500i ii i
, ,01 t , . 0 14.',',0i , i* " .. . .. 1.. . . . + "

7
-  

7,, 7- 7- I-  -o  , 0' ... 'F.'_ -° _ -+ 4 . , t ,,,o  j * .. 0 . 1. [% 4. '. ~ , . S- *

120 W 115 W I t0 wa 10i T.tO0 W 95 v
~ANNUAL-JAN THROUGH DEC

low.



95 V 90 w 85 80 v

I T _T- -T_ -- - ; - ----- -

4_____ -- A-V--~
2 N

______ - , i -- .-- ,1-i
I j ,

15 N

a. a , a I : i ,a '

' - S , I ' , I I i

v 1t3  1S

* I il,

i n .,I I I ! i ' :

" " "' .::1 ' a+"+ ' l--" *-_.:'  C -- -< +: -.' + -+ + - I 'I I * ' a i--- +------ + -. - -- 1 N
,'.. . * . .. .,,, , .,, , ,... .. ... . ,, , , , - l i i i,, , :

*aa+t,a-+, , - a i l , *-+ ia ..- 'a 4 -- + . -. -I. .-- -:,-1r + -+ - - -

1". " 1 I

Ad 5N

"%,+ ' .. ia+. ,' *_ . r. , ia , *, <. ,, + ,,!ia * ' a -,' a -'% •

*s .' ,.aava " 2a , a v~ "ui + v "p€ € ,3¢ ' ,f,,*

Is .1- - i . -V 'a.

a 
-,-+ 7W !* a, 

, I
.... ... .... -.. .. 1 * .f_ *. . .. 1 7,. 1. I,_

. .. m a.. . . . . a ,*...! . . . . 2- . , ,, . '- , . . J..,. - ,, - , I... 'a,- . . ,, " . .. - ,.. !.. ., . . ..- - ' I JN

a ..+ -, ., a+.+ - o ...+ .+ o .. , ,.+ om,,., , .. ,, a, + a i + , ¢ . v ,t. .I
• a , ,i..a.,ii. .an. +~. ,ti a a ' .Ia.a a. j I -I I8 Iip

o*.' a++ i+ " a>' "' a° . ' ° a * * "- a *" a "' , 
" 

.
'  

a
'  

.. 'a v* a. .-+ -"' S *' , ' V U' -" I 'Ii'I,
a, ii. t , . a, * , -, - a, i - .,, - iit ,I II a -e 4 aN a, a

_..' 1 . a:' .. r. . . ,_+. .. ,I .... .. i , .. , . ~I,-.. I- .. . ....... ., ":; a,,. h ,,,.I.,. . . I ,.J O
I- - 4- "' -_ "- _ - - - - . -- , aI + ' .i f a-- - 7 . , .. 7 + mo ' 1 of% o', +... ,.afh ,'a r-~ i~~ . ,an ' ai+" " a ';a..aaaaV o a a .. a*..I U I a " a' 4 

" 
4

, *I+ , "+ W. sa oI ... a j - .--. _ _,+,, , , * +i s . , o1, , .. , ' i , ~I V !i.
.+, - - .- 1 - - " -- ,q +- - --a- ,-,,, _ -__ - a ~ j -- a7- . ,I ' , ,,,a a,. *,a-- a'- - - - +' - - , I ,+ * iai" ", *aa I+ "1 ,; " ,' aa ,;' *', l '< _  a * +  a.+ -1 '" .l . aJ..; " l0 ,'

-a-_, + , .L-. ,- .,le ,l.-,, .! W - . .-_ Oi . . -.. , . , . - - - -. : l . -

.. ...9 _ .w. 7 5 W. .' . .

k-AN THOG DEC



0 j-0 0
,

- . -, . _

7- -4

.0 .3 5 . . . Se0 5... - -. .0- . .. .... .. ......

., 00., 0. 0 . ,-, 3305" .:0" 0.

1010 13 ., . .0 %.

. . .- ,, o4 .. . <0 -. , , . . . .- -

F= I t ' -w
030 ~~w 3503 o'

'% ' ~ ~ ~ ~ - .---, i % , , .1 - .1 :' o ,o . o 
I  

-- -_, -a , , ,,o . *. o ,-- . , . . .. . . .. . . .. .

1. * '.' I

. ... . . . .' .. 35. . . . . . *' . .. .. .,I.. .. ..

.. ... 00... . .. 30 . .. 00. 0I.... , 1 . . . .1, .. .. .. .

30' a 10 < ) zz+ .

4-*~'1 00 ~ ~

4- 3 0 V - -0"

'*~~ l.. 0..0 0*.- o

S--- * -"+ - 3=333035T 53 *3'S,- ++. ., , , o % ,a ++---,+ 303 -04 333 .303 ,3t + .+ , + + ." ". '

203 11 33 115 35 105 35 10$9

- _.- T+ +. +-- ++ ++ -+ - + + ,+ %t- ,h,-,+ + +. ,+ -+- +. + .. 3 35- S,+ .. 0 " -" .

0' m
o 

Ia
+  

m 
€ 

;o Ia l+ J 0 30o 3 No~o, m %ia No' 01 o 1 Ni io 5i m I * 35 55 5* 0

.b 0 0 S *; *, I 3, ,t, ,, + --- -'; -,'-- -' 0++ ,'3 3  -3 5 Oj+ ,j ,3, ++,o 35 ,C 30 ,03 -, .. .

3000000333J003 FEB MA3

o0300 o o + + o o oos
3  

'4' 3500 3530 0 3 0 o .. 0 3 35 o 03 0- 5 03 530 0 .

; + . . , r o c. . . . .. . . . . . . r.. . + .. . . . .. . .. . .
3 3P -+-- -0 -+ 0 0 3 ± 3 0 3, 0, 3 ,* 00' 0 a +-, -- 0 0 +, . s. ++. 0,0- 3+.. 30, 3+ ;- +, - +

303' + o
0  

on "n = ,o 303 =0 I0 -' a , a. a os.
3  

= 3 33 o * 3+ .0l 350

30 00 3030 3030 o n o 0.00 ato o [ o r o o o o , o o300 5 *0 ~ a 3350 o o a' a. 5035., i 50.5.3a53 0=+$3 .350 . 0 0 0 0 3 + -1Oi " $3 053 350Q tO o] * o i VIQ ,Q oo* Cjstsos' s-s. 30 o 3 5 3 0 3 3 5 3 30, - , 0 -0' I3 0 0 , 0 I3 0, 3 .. .. . 3 , 3 03'0 3 0 3 3 3 3 0 0 0 30.. ... .. . . .03 . 3 0... .... 03. .0 4 ..

'4 303 3350 =3o 3033o ; on
3 

'n 30 = =3 =0 ,0 '= =,3o o on' 0 s
0 

303 00 33 8.3 *'. 53603

3.3..3. 3 00 3.o° ]=, 3+
'  

.3 .3, 3 30 3,. 33 330 3 3 30 3 0 0.303' 0 . . 3 3:o . 0o 4. 0 3 .. 0 . o,. ,o.. 0. 0 -....

,~ = 0, o 5350 50 0350 3330 + a' 303 5' , on
0 

= l 33 nO 0 O on' '45 o,e3 53'0 0355335535003.0 + .=~

O 2 03 00 0 .0 0 0 0 0 00 00 o 0W . 0 0303 00 ,0 0 0030W 0 5 0W~ 0 -
00 03l 3 0 3WI3NT3ER-JA3N,330 3 3 3 0 3 So 5 FE,3A



'ioi

-04.. ..... a

+,_ .. . o 5..0:.oo.

,+ .+. . i *+ 0

+ ++ . o . *oo . a.+' + +, , -_oa ., *00 -+.._050'00,0,0, *, ...-++ _+ '_++ +

+ . p. o 0 ".: 0,; ''' ++P "' -* 0,0. ,-: + .g": at,+-,+ ,+";, + ",,-"o_+ a,+', , .+-+

0+ + , . l+. o , ... ..0 ,o*.. .. +*,o ,, . 0o ..- >0. 0.. . . 0 00 + o .+ .. .+ + + + , ., .. o
.. . o' ...++ _ .... ...+'. . .... ..... a..,.+ -.-,t.,_,-, . .........++....... ......

2. . 0..0.. 0*.. o04. 0...f. 0%. 0%- 0 . . 0 . .+: ,o 0' . o~ ,0 o + o o . . . .

a; 0*.. 0,0 + lo . 0%... 0*.. 04.. 0 *.. a++ Ii. ,.;m .iio + ...
lo  

'o*.. 0.5 . l. '+. +,o : ,. .l .',t . " .*
'i

,2 ,+ ,oo .*f -, -.+o 004 -- *050 .... 00.+ ,+, 00 ,.+-0 +- __ 00.00 +- + - .- - .-.-+-+ - ,+ + ,, , - - +

04 .. 2~ 0+ .. .. . ,,, ,+ , + , . ,.. Or.. 4,.,' ....0 0 0 0 o .. W ... ..o a, +ol 00 .. .. ...... I+. .. ... ++ . 000.
o+.o ,, 0000 - --o+o0 o--0so00~0 0+ "-- - 00 30 ".0 0. 000- 0,- 0 00,-.,0-" * 0 15 0 ,+ --,+ *0 l + 050 . ---

O a. 000+ + +' 0 o IO o ,,j ' %, o 0, o o' o i'r ol 00"+ o+ .. oo o< -.. +ia oo o t.. .. .... . *. o5 ... 0,..0 !,. 0 0 0.0 A 00. .2,0 .4. .+ % O~, + ,O0 .O~* ... ,0

., .+ .+ t- o + .000 0+ .. o': v' . r+  o - , o<- 0 <0. 0 0 0* ,, +. , . .. 0 0
00 ..+, ,..,,. .,;- ,l + ..+ , - +, . .0 01 t.,, O0 . ... 0 ,.,, . .. . . . 0-+. . . , . :,." - " + . ., ,: ' . .

00 + --, *044-- 4f-l00 hr--+t - -- ,--00 -05 .r,,0 --,l 4 0.0 5.0-;T - - -- -+ ,. -- -? - ,
" , ., + +,++ .' + ., I ',°+ .,'i 

"  
° .,,"l .' 0+ + " +" '" ° . .. . ' ,, ,+'- OO -' o 

°  
" + t,+,," 000 .0l

t O rO o.>4,,95 9 . . 0 .05 Op 80 7
WINTE-JANFEB,0AR00

_00000 330..0 00000040000 000t0.0

- . .... s . -Y - ... ...~ 1 " 00-- '000.. .... . . . . .... -.



1 2 0 W 
! w"+

29N 0,.-1, 1 o[ i , " ;

° " V, " , " o 'o K.

0,0 .i 0, ,, + ,0. ,', '+40-" 
.,- ,.+*,r -j--------+ ,,.-.---- - - -,---- . .... ..0

20 0020 . .00. 
0. 04 . . .. ...3,

5 N r 
,, 

= - ,, . 'r 
. , -

-o-- . - -+ T " . ' ° . " = .--- .,-

o 0" . . ,0.. .. ... . .. . ..
400 00° ooo I0. 0 0 ' " ". . . ' ', '° I". '.,<, 

" , 
-

o*121 0 I i 1 00 

1il 1 '0 il i t ~ l il i t I, i i i I t ;

i 0i 0 I 
p 12 i • 4 1 01 p I } I ! it 2i I5 i 1 1 I iI , ' i

.34 ' 40 400, aC 0.. 000 00. o' T o'., .0. ;o 0a 0100000 o0 ' "' ' = ' % ,b., ,, ,- .ii .

L , 4, ,o ,o ,* L , . . . .. . . . . . . ... . . . . .

-, ol ,I, :, o , - ,- 0, 000 000 40 ,I .00" 00. -+, ,," 4 i. •0 . i - +. %- ; * + . /

I b0 
0t + , + + 1 ,1 - , + + - , . r , ' - , , - + 

" 
+ . , '

I 0 0 0 0 0°  0

2 40o' 

" 
<0~ 

21 000 002.100 ,4~ 0 0.0000.~

0o o > 0 0 1.o o o'oo 4 00 - 00 I 40 00

0 , . 115 io 10 0 0 0 0 00 1 05. 0000n' -5 
.

AS, o I0 00 10 llt 0 0X~, SP I *- P MA , .U

4. 4. 4 43.4, 401.000 ,0 
....000 1....



I T

.Z 4v 5 N4

t_ F

10 w 95 2 90 32w 8E wl 80 3(1%.;

SPRING-APR MAY, JUN 03 I*.



_ 1 G ol , IJmi . 1 O

--- i + "1 !l-oo"
o ' 

i 
• 

irl 
II 

• 
ZL 

,

.. . . ...l! ,

;oo,: I, ,I i. i.. e

'o~~~ 
T, I, 

o,, ,: o, oo , o Il oo e.2t o N , ,, ,' i. , - . , w .' *,+,

20 N I+,g' [ , ,+: , -7 7 I 
i -!

'o; ';o I Ill °:I I. I I I I 
.

ISN

ol '.# o, I !o ,-,;o'oI I.; II o , 
iI- 

oto

co m 8l - 1 11 looa

i io looo.oo 
r  o o; oo ooo o oo 0, 

o b
lOP+ .~~~~~~~ ,A -+ -,. + --:2 , - - -"-u-- + ' -; - +' + "' +

•~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o lo _ 12c , + -% 
I,+ , - - -q i + + + - + .. . r

loot+ :i' +'c. o t . + 
III no 

-I co ,o + , +
, o ( I o o+I+oIo+ o +o, I o. . lo. I- o~dloo. , i o

N -.°l~~ _o ol .o ovi+ 
+o +ol l + , o:o + + . . , +o

. . . .4+ 0-- 
lo

mo 
0+ M,++ 

0 o :+ + © + © , +oo " 
." ,0

ar I,,,+ 
zf -,. ,,<o 

. .. + .. . . . . . - . oI+ , , _ ,+, _
120+ --W - 1-15 -v q- . i , . I,- "Oc 1, , ,, +-

- 
/ , 95-, .- * --;+o|t I l o a +, o .+ L ' o ++ 11 + I I I, I+too 

oc o + o + ,e +SUMMu c E R-JUL , AUG , SEP oi+ ,.

: +0 ' t ++O ' llO Ir+ : IW " I+ 1 ++ m+ m+ + m+ al' r1 ,% tla € l~ - 7,



:00 5 90 w 85 w 80 w 75 W

,_.... __ I1 I __.25 N

. .. .. . 1--ij2 ...-

I a 2

*1 o

v I I

0~0

SUMRJL AUG SEP ,

-- a -

so a ma 'S .5N

_ ' 
' ° J .4 

o 
* 20 0.°0.a-{ 

__-_ 
-- 

' -5 -N

a.. I._ .. , Oo .a ,,s .,~
o 001 -oI 

"----

• o , 03

0 , 0 0 0 05 90W*8 W30 0750

SUMMER-JU L, AUG aSEP a*

2 0 0a S.Ja~0 3. 0

53' 330 O 40 0.0k 30.. oo0- - _______ * ~2h
0 00 00 0 * * 0 300 4 0 ,



120~ w

aC t .41

CCC ~ ~ ~ ~ ~ ~ ~ ~ ~ c IEI ~ a aiC4- .-- -- C-- _

o VVa

4-at

C-o 'mCo __ j
.0 CN CK CC I l~ C * a a. COC CI 

1
,C n

0  1
oa CC*~ C CX al' - - --- -

C C o ICC., CCCw

to C C I i I
4 C C S~ S ~ XC41iC

CCC ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ f a C CO--I*al CC C CC CC CO g ~ aa IeCSOCCVOSC
TI CI 

O 001 40 S

Cl 'C CI C IC l 0 IC CC C

12 WX 1>C 15 1.,oo
AUTUMN-OCT, COVC bE



95 90 85 v 80-

iil

1~-

d I. I

IO

t 'j

m-lo: 5 IN i

I.. . + 17 .,_-

-~oar 71-ff

0'. • + i - - 02 Jf l fl j- '. -i j * 1 0 20r2l)',,,, 0 U

.. .. * . . .. .. .......lb 00 *a* *0 ,,-0_, . .. . .I o, : . .. = .j : ,= - .l . - ,
, ° 

I. ..

o ' . .a.. .o s. 0 o . . . ..0 .. ,' ,

& 2. v -. 00 10 ,'. 
c '  

, - i-

0,2 " .*T. ,22, -20 *0 , ,*, -- - T2.0 oo ... ~W 00-0-0 - ---. v-'- --- - -- -- - ----.- a,,-.

o o 0 * .o -o 0" " 000 \ , [o oa'

. .. . . ., *.. . . , +. .. . ,. .. . ] I ,

,'+ + __ .. . .. . . -± . -.. 2: . * . __ . . 04-, :_ COY. • 0 0 2 "2 2 '£ __2_0. .. ' ' -

• 0 ,'95 '90 85 w/ 80 w#5
AUTUMN-OCT, NOV, DEC

.. . . . . . . . .. .. .. . . .. . . 7 77 "T... .. . 00 . , .-0,,. . .,I ,



ZNVCL&SSIP ICATION CF T IIS P AGE M(flN 0.11E11 1.) cLAssP1IC-ON OF Y-S PAGVF, D11A 0, t.-)

REPOT DOUMENATIO PAG BEREAD INSTRUCTIONSREPOT DOUMETATIN PAE DFORE COMPLETING FORM
REPsRT SUi t. GOVT AC ESON No' 3. RCCIPItUT'S CATALOG NUMBDER

NOO SPl402-NP13
1TEI.S.A~. . T1P. OP EPORT01 IS 1AEROS COIVERES1 20. !he surface current information is based mainiy on siiip Iift.

Surface Currents which is the difference between the dead reckoning position
Southcast North Pacific Final and the position determined by any type of navigational fix.
ocean including the West 41. PERANAIG ORG. REPORT RAMMERf This difference describes the direction and speed of the currocr.t
Coast of Central America

AUNO6a . CONTRACT OR GRANT NUMSERIII*)

Naval Oceanographic Office

IRREORNING ORGANIZATION NAidE AND AODRERSS 111. PROGRAM EfLEMEN9T. PROJECT. TASK
.Aa a UOR MIT NUdMBERS

U.S. Naval Oceanographic Office
NSTL Station, MS 39522
CONTROLLING OPPICE NAME AND AORSSS 12. REPORT OATS

August 1977
Naval Oceanographic Office IS, MUMSER OF PAGES

24
AMON TOM NRA6 AGECY N AME N AGORE11SOif ofI, f.N CANU.IMs 055..) IS. SESCURITY CLASS. (.1 Mt. NM&N)

IS& . 2CPICATIO(N RA ING

: 1ISTRWVTI~ON STATEMENT WH mi. R".,I

Approved for public release; distribution unlimited.

O1IST0111U1'1IO STATEONEMY1 e"MNNNIN .NANNNED IM . EN. 10hitmIINMARINNO

Sh UPPLEMEINTARY MO4TEtS

surface currents, Southeast North
Pacific Ocean, Central America

This atlas, and the series of which it is a part, is computer generated
and automatically plotted. It makes available to the user the most recent
surface current data collected and will be updated whenever sufficient amount
of data are added to the data file. This end the other atlases are bsed on
a vast quantity of data as compared to the previous anually comp Iled edition
printed In the md-thirties.

8/1 147 141T N 01P411 V IS0011 T
SI S@S51.f55ScuRItt CSASMpIcAIom oP THIS PSS fob a=19ft - SECURITY CL.AIIPICATNROF TIM 756 ON OWNS~u in.. inw



DISTRIBUT~ION LIST
NAVY

CINCPACFtT (02M)
COM-IRDFLT

SOEVENTHFLT
CO~S UBPAC
COMNAVAI RPAC
COMPATWINGSPAC
PATWINGSPAC DET ADAK
PATWING I
COMNAVS URIFPAC
DI RNAVOCEANjqET
FLEMUMWEACEN
FLEIJEACEN GUAm
FLEWEACEN PEARL
NAVWEASERVFAC SAN DIEGO
NAVWEASERVPAC yoKOUE
NWSD ASHEVILLE SK
NWSED ADAK
NWSED AGMA
NWSED ATSUjGI
NWSED KADENA
NWSED MISAWA

OTHER GOVT.

NOAA/NODC
NOAAMIC C

PRIVATE

AMAX EXPLORATION INC.

FOREIGN

HYDROGRAPHER/R.A. N.
DEPT. TRANSPORTATIONAUSTRALIA




